A possible eco-friendly method of remediation technology in contaminated environments is the use of biosurfactants that are produced by local microorganisms. This study was carried out to obtain the best concentration of biosurfactant for oil extraction from oil sludge. It was optimized by a Taguchi orthogonal array design of L16 (45) with three main factors, including pH, biosurfactant concentration and salinity. The optimum oil recovery occurred when experimental conditions were as the following: biosurfactant concentration (Level 3: 0.25%), PH (level2: 6.5) and Salinity (NaCl: level 2: 0.5%).
Introduction
Increasing public awareness of environmental pollution impact the search and development of technologies that helps in cleanup of organic and inorganic contaminants such as hydrocarbons and metals [1] . Studies over optimum methodologies for elimination of oil and refinery produced from oil industrial are growing rapidly worldwide .biological degradation is the benefit and economic method for oil pollutants elimination [2] .Biological disintegration techniques and isolation of environmental pollutions using biosurfactant [3] . Biosurfactant are amphiphilic biological compounds Due to their potential advantages, biosurfactants are greatly used in many industries such as agriculture, food production, chemistry, cosmetics, oil industrial and pharmaceutics [1, 4] . Most significant advantage of a microbial surfactant above chemical surfactants is its ecological acceptance because it is biodegradable and nontoxic to natural environments. Biosurfactant has specific activity at extreme temperatures, pH and salinity; the possibility of their production through fermentation, their potential applications in environmental protection, management and crude oil recovery. [5] Biosurfactant attracted a great attention in environment processes such as environment cleaning of polluted waters and soil. The feature and effects of biosurfactant have caused decreasing the volume of the useable amounts in oil polluted areas. [6] In this study, biosurfactant were produced from Pseudomonas aeruginosa and oil extraction of hydrocarbons from oil sludge was done as an environmental friendly method . In addition the oil was also used afterwards.
Pseudomonas was used in the present study isolated from soil or sludge-contaminated were taken from Abadan Oil Refinery.
Solid Culture Medium
All experiments were carried out under hood with the bright flame. Jelly feature created thus of agar. To make solid culture medium 1.5% w/w of agar was added to the mineral culture medium then PH of it was adjusted to 7 in addition it was put in Autoclave for 15 min at 120 Cᵒ temperature and 15 bar pressure. Agar was dissolved at 100 Cᵒ and was jelly at temperature below 40 Cᵒ . Flask was put on over the indirect heat (gas flame with tripod and lace or hot water bath) and wait until boil after boiling was left for two minutes to complete the transferring of it and was removed by handle at last was put near the flame under hood to cool and was covered by cotton or sterile gauze afterward was poured into the plates.
2.3.Microorganisms: Screening and Cultivations
Ten grams of soil or sludge was poured into the 250 ml Erlenmeyer flasks containing 100 ml of phosphate buffered Saline (NaCl: 8g/L ،٬K2HPO4: 1.21 g/L ،٬KH2PO4: 0.34 g/L) eventually shacked on magnet stiriter for 1 hour. The supenantr in the Erlenmeyer flask were used as the main source of isolation. A mineral salts medium (MSS) used with the following materials with their concentrations and trace element solution are illustrated in Table 2 with their concentration. PH of the mediums was adjusted on 7±0.5. All of the flasks and its contents were sterilized by the autoclave (Figure 3. 2) In addition of mineral salts, individually following carbon source such as olive oil 2%, crude oil 2%, glucose 2% w/w were added to each flask. Erlenmeyer flasks were left in incubation of 150 rounds per minute (rpm) rotation in a temperature of 32 ᵒC after a week 5 ml of each flask contents was inoculated into a new 250 ml Erlenmeyer flasks containing100 ml of mineral salt medium and trace element solution, after a week repeat again.at last culture of bacteria at petri dish contain solid culture media for isolation the different colony.
Sludge Washing Experiment
The sludge was shaken with a ratio of biosurfactant solution to sludge of 5:1 (v: w) at 200 rpm for 1 h. The mixture was transferred to a separating device and left for 2 h to settle. Then the mixture was separated into three phases, e.g., solid, oil-water emulsion and pure oil. Oil water emulsion was separated by tetrachloride carbon. The oil recovery (R) was calculated as the ratio of the amount of oil recovered to the initial amount of oil in sludge
2.5.Experimental Design as an Statistical Analysis
Factors that affect the reaction conditions can be pointed to the biosurfactant concentration (0.1%,0.15%,0.25%,0.5%(v/v)), PH (6,6.5,7,8), salinity (0.25%,0.5%,2%,1%v/v)) and their respective four levels are show In this experiment. For designing the experiments QT4 were employed and sixteen experiments were directed withTaguchi's orthogonal array design according to a L16 (45) lay out 
Results and Discussion

Experiment design by Taguchi method
In DOE approach, analysis of variance (ANOVA) was used to analyze the results of the experiment and to determine the variation due to each factor. ANOVA with the percentage of contribution of each factor are shown in Table 3 . It is evident from F-ratios, that all the factors and interactions considered in the experimental design are statistically significant at 95% confidence limit. The percentage contribution for each individual factor was calculated by the ratio of pure sum to the total sum of the squares. Among the factors considered, the most influential one is biosurfactant concentration accounting for 29.86% followed by PH (22.22%) and salinity (10.22%).An F-ratio less than 1.0 meant that the effect of that factor was smaller than the error of the additive model, and therefore, based on information from the ANOVA, all the factors in the experiment were considered significant. Important factor and interaction influences are represent in Figure1.The larger important factor was the biosurfactant concentration at level 3.In the same way, the least important factor was the salinity. Biosurfactant that were produced by Pseudomonas bacteria in degradability test and oil separation were used. Oil recovery was done in PH of 6, 6.5,7 and 8. . The best results were obtained in PH=6.5 the effect of PH on oil extraction from oil sludge is shown in Figure 2 . Figure 2 . effect of pH on oil extraction
Effect of biosurfactant concentration
Oil recovery was done in 0.1%, 0.15%.0.25%, and 0.5 %( v/v) concentration of biosurfactant. A biosurfactant concentration of 0.004-0.5% (w/w) was used for the purpose of enhancing bioremediation of oil-contaminated soils and recovering the residual oil in the oil sludge [7] .the best results were obtained in0.25% concentration biosurfactant. No significant increase in separation action occurred at higher concentration of biosurfactant. The results are illustrated in Figure 3 . 
Conclusion
This investigation dealt with the production biosurfactant from local bacteria and influence of carbon source on the variation of surface tension. Surface tension measurement by a tensiometer in Ahvaz Petroleum University. The results of studies on surface tension represented olive oil consumptions as source of carbon and energy by bacteria. A higher biosurfactant concentration in the test sample provides a lower surface tension.
Results of this study show that by the use of Taguchi method, optimum operational conditions of biosurfactant for oil extraction from sludge can be predicted.
